Introduction: porcine cysticercosis is under-reported particularly in Nigeria, despite the reportedly high prevalence of epilepsy and associated life-
Introduction
Porcine cysticercosis, caused by Taenia solium is a global emerging socio-economic and public health problem [1] . Domesticated pigs are the natural host of the parasite and play a major role in the transmission cycle considering their close proximity to humans and the increasing pig keeping and pork consumption in many developing countries [2] . Available reports indicated that pigs are a potential protein deficit gap-filler, investment alternative and source of additional income to humans especially women [3, 4] . In fact, pork is the most widely eaten meat in the world accounting for over 36% of the world meat intake [5] . However, T. solium cysticercosis is a limiting factor to porcine husbandry especially in many developing countries of Latin America, Africa and Asia [6, 7] . Though pigs could have massive infections, the disease is rarely associated with symptoms since most pigs are slaughtered before nine months of age, a time too short for the cysts to reach degenerative stage [8] . Nigeria has an estimated pig population of 6.54 million pigs (http://www.fao.org/ag/againfo/ resources/en/glw/GLW_dens.html) characterized with semi-intensive system of management with the prevalence rate of porcine cysticercosis ranging between 6.25% in the North and 20.5% in some other parts [9, 10] . Most pigs in the country are raised in rural settings where there are close interactions between pigs and humans. Moreover, some of the pigs are purchased and brought to abattoirs at urban centres for slaughter while others are slaughtered at unapproved places especially in the rural areas, putting prospective buyers at risk of T. solium infections.
Taenia solium infection is related to poverty, absence of latrines as well as free access by roaming pigs to human faeces deposited indiscriminately on heaps and farmlands [11] . The spread of infection could also be enhanced by poor hygiene, inadequate sanitation and the use of untreated or partially treated wastewater in agriculture [12] . It is estimated that over 10 million people are exposed to this larval worm which frequently causes neurocysticercosis and epileptic seizures among those affected [13] . During the last decade, more attention has been given to this zoonosis in sub-Saharan Africa because of the growing recognition of the importance of neurocysticercosis in epilepsy [14] . Neurocysticercosis is the most common central nervous system parasite infection. It is an important public health problem in developing countries particularly in Africa as well as Asia and the Americas [15] . A significant number of new cases have been reported particularly in industrialized countries following increased immigration from endemic areas [16, 17] . In Nigeria and other developing countries, studies have consistently found higher prevalence of epilepsy in rural than in urban areas [18] [19] [20] . In addition, a previous study showed that consumption of pork infected with T. solium could predispose people to epilepsy and it's a main cause of acquired epilepsy in endemic low income countries including sub-Saharan Africa [21] . This is further supported by a meta-analysis of studies conducted in Africa which found a significant link between cysticercosis infestation and the occurrence of epilepsy [22] . Despite the high numbers of Taenia spp. carriers (8.6%) [9] and the high prevalence of epileptics in Nigeria (37 per 1000) [23] , data on knowledge and practices of pig workers/consumers in relation to T. solium transmission to humans are limited. This study was therefore aimed at determining the current prevalence of T. solium cysticercosis in pigs brought for slaughter from rural settings as well as potential risk factors related to its transmission to humans in Ibadan, southwestern Nigeria. The abattoir was chosen as the population of animals slaughtered there represents more than 60% of all food animals slaughtered in the area. There is a growing demand for pork in the area considering the analysis of animal product consumption pattern among households in south-western Nigeria which attributed 4.6% to pork when compared to 4.3%, 4.13%, 3.4% and 1.05% for goat meat, turkey, bush meat and mutton, respectively [25] . The sample size of pigs that were sampled for the study was computed using the formula:
Methods
... [26] where, n is the required sample size, Zα = 1.96 is the standard normal deviate at 5% level of significance, p is the estimated prevalence, q = 1-p, and L is the precision of the estimate. Setting p = 0.0625 [10] and L at 5%, the required minimum sample size was volume of pigs slaughtered per day and in order to minimize the possibility of chances. In the same vein, from an average of 258 slaughterhouse workers who met the inclusion criteria of either working directly with pigs in the abattoir, had pigs at home or eat pork, a total of 200 respondents were willing to participate in the study. Those who had neither handled pigs nor ate pork were excluded from the study.
Animal sampling, questionnaire administration and data analysis: prior to slaughter, pigs were randomly selected and given identification numbers and data on the age, breed, sex as well as body condition scores were taken with emaciated ones scored as poor and apparently healthy, well fleshed pigs as good. After slaughter, the selected pigs were inspected using palpation and deep incision techniques during routine meat inspection. The masseter muscles, heart, the gracilis muscles and diaphragm were visually inspected, palpated and incised while the oesophagus, liver, lungs, spleen, stomach, subcutaneous fat and kidney were visually inspected for the presence of cysts [27] . The identified animals and their respective organs were examined strictly separately to avoid mixing the organs.
The cysts were identified as being alive based on fluid-filled translucence and invaginated visible scolices; and dead as bluish green caseous masses [9] . A structured questionnaire was designed and administered personally by the authors to willing abattoir workers who met the inclusion criteria on the study site. The content validation of the questionnaire was done by cross-reference (Cronbach's alpha = 0.7834). A pre-test of the questionnaire was initially carried out after which some of the questions were modified to improve clarity. use of codes so that no names or any other identities of the respondents could be linked to the data. This study had some limitations. One, the tongues of the pigs screened were not examined by deep incisions due to the uncooperative attitudes of the butchers as they had the erroneous belief that such incisions would lower the market value of this organ. Two, the respondents were not investigated for the presence of taeniid eggs despite the associated risk practices and poor knowledge. Doing this would have given further credence to the public health implications of our findings. We however, recommend that future research should investigate this aspect in order to establish the burden of this parasite in the occupationally exposed group.
Results
Animal sampling: from a total of 250 pigs examined, 11 (4.4%)
had cysticerci of T. solium. Based on variables studied, the young adult (7.5%), the boar (6.1%), the duroc breed (9.1%); and pigs with poor body scores (6.6%) were the most affected with no significant association with infection (p > 0.05) ( Table 1) . With respect to predilection sites, 10 (90.9%) cases were from subcutaneous fat and one (9.1%) from the liver.
Questionnaire administration: out of a total of 200 pig workers/consumers who participated in the study, 56.5% were between the age groups 41 years and above, 78.5% were male respondents, 41.5% had no formal education and 83% had been pig workers/consumers for over three years (Table 2) . Moreover, 13%
were not pork consumers while a high proportion (73.0%) of the respondents who consumed pork purchased it from home slaughter.
Also, 39.5% of the respondents did not have toilet facility at home,
but defaecated on open fields and farmlands around their areas ( respondents who purchased pork from home slaughter, only 11.8%
had good practice of porcine cysticercosis, a factor which was (Table 3) .
Discussion
We report a 4.4% prevalence of porcine cysticercosis in slaughtered pigs in Ibadan, south-western Nigeria with attendant increased odds of poor knowledge and practices related to T. solium transmission among pig workers/consumers. We also document a high proportion of the respondents purchasing pork from home slaughter which lacked veterinary supervision and meat inspection. In addition, almost 40% lacked toilet facility at home and often defaecated on open fields
and farmlands in such a porcine cysticercosis endemic area where pigs are mostly managed on semi-intensive system whereby pigs are allowed to roam freely in search of feed and then return later in the day. The prevalence of 4.4% of porcine cysticercosis obtained in this study is closer to a previously reported prevalence of 5.5% in southern Nigeria [7] . However, it is much lower than 13.5% [9] were not significantly associated with infectivity with Cysticercus. This observation is in line with the reports of previous workers [9, 12] which showed that age and sex did not have significant influence on infectivity of Cysticercus cysts since pigs were exposed to similar poor sanitary conditions and stress. Our observation is further supported by the report [7] showing no significant association between the sex of pigs and the infection. A similar finding was recorded in The Gambia and Senegal [32] where the age and sex of pigs screened
were not significantly associated with occurrence of porcine cysticercosis. The pigs in this study area were exposed to similar conditions of semi-intensive system of management whereby they roamed about irrespective of age, sex or breed.
The presence of most of the cysts detected in this study in the subcutaneous fat is in agreement with a previous report which indicated that Cysticerci lodge anywhere in the body of the pig, most commonly in the muscle and subcutaneous fat [8] . This finding is suffering from epilepsy, a major manifestation of neurocysticercosis caused by T. solium. This corroborates the earlier report which indicated high prevalence of epilepsy in the country [43] . Likewise, it should be noted that pork consumption has been found to be a significant risk factor associated with neurocysticercosis among epileptic patients in a study in northern Tanzania [44] . Unfortunately however, none of the respondents in this present study knew that the T. solium in pigs could cause epilepsy despite the poor practices related to its transmission. Worse still, cases of epilepsy which are common particularly in the rural settings are often attributed to some fetish power at work [45] . From the small number of communitybased studies available in the country, the point prevalence of epilepsy varies from 5.3 to 37 per 1 000 [18, 23, 43] . This notwithstanding, there is lack of functional primary health care facilities in such rural settings and as a result, the victims are often managed using traditional approach. Overall, epilepsy places particular demands on health, dramatically increasing the burden of disease given the social stigmatization and discrimination [46] . In the same vein, the study observed that only lower proportions of the respondents engaged in regular and periodic deworming. Our finding is similar to the report which indicated that the farmers in Soroti, Uganda had no regular strategies to control worms amongst themselves or their pigs [47] . This is a matter of public health concern considering the practice of defaecation on open fields and the fact that a single carrier of the worm if untreated and the worm remains active will continue to shed millions of eggs into the environment through defaecation for up to a period of 30 years [48] . Further to this observation, the entire respondents (100%) did not know that lack of regular deworming as well as improper washing of hands after using the toilet could facilitate T. solium transmission to man. This portends a high risk of T. solium infection transmission in the study setting and future research is required to screen these pig workers/consumers and others in similar settings for taeniid eggs.
Conclusion
This study reveals a 4.4% prevalence of porcine cysticercosis among slaughtered pigs in Ibadan, South-Western Nigeria. It also reports associated increased odds of poor knowledge and practices related to Taenia solium transmission among the pig workers/consumers in the study area, reportedly known for high prevalence of epilepsy. It further shows that the respondents purchasing pork from home slaughter and those lacking toilet facility were less likely to have good knowledge and practices related to T. solium transmission to humans.
These groups therefore serve as a critical factor in the epidemiology of T. solium infection in the area. The age (p = 0.000) and sex (p = 0.000) of the respondents as well as duration spent (p = 0.003) were other related significant factors. Since such findings might not be limited to the study area alone, but also characteristic of most developing sub-Saharan countries, there is a need for synergy between relevant local and international stakeholders towards promoting Public Health awareness campaigns about Taenia solium infection particularly among the occupationally exposed groups. In addition, stakeholders in the pig production industry should ensure regular deworming programmes and limit free ranging of pigs in order to curtail possible transmission of the parasite to man.
Furthermore, a continuous systematic surveillance strategy for Taenia solium in pigs among farms in Nigeria and other developing countries at large will go a long way to stem the prevalence of this parasite and its associated public health implications.
What is known about this topic
 That porcine cysticercosis is endemic in Nigeria;
 That humans could be exposed to Taenia solium infection.
What this study adds
 It determines the current prevalence of porcine cysticercosis in slaughtered pigs in Ibadan, south-western Nigeria;
 It revealed that the current knowledge and practices related to porcine cysticercosis among pig handlers/consumers are poor and may enhance Taenia solium transmission to humans; thus making these occupationally exposed people a critical group to be considered in the epidemiology of Taenia solium transmission in the area;
 It indicated purchasing pork from home slaughter as well as lack of toilet facilities as exposure risk factors to T. solium/ infection in humans. 
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